Purification and characterization of 1-acyl-sn-glycerol-3-phosphate acyltransferase with a substrate preference for polyunsaturated fatty acyl donors from the eicosapentaenoic acid-producing bacterium Shewanella livingstonensis Ac10.
1-Acyl-sn-glycerol-3-phosphate acyltransferase (designated as PlsC in bacteria) catalyzes the acylation of lysophosphatidic acid and is responsible for the de novo production of phosphatidic acid, a precursor for the synthesis of various membrane glycerophospholipids. Because PlsC is an integral membrane protein, it is generally difficult to solubilize it without causing its inactivation, which has been hampering its biochemical characterization despite its ubiquitous presence and physiological importance. Most biochemical studies of PlsC have been carried out using crude membrane preparations or intact cells. In this study, we succeeded in solubilization and purification of a recombinant PlsC in its active form from the eicosapentaenoic acid-producing bacterium Shewanella livingstonensis Ac10 using 6-cyclohexyl-1-hexyl-β-d-maltoside as the detergent. We characterized the purified enzyme and found that it has a substrate preference for the acyl donors with a polyunsaturated fatty acyl group, such as eicosapentaenoyl group. These results provide a new method for purification of the PlsC family enzyme and demonstrate the occurrence of a new PlsC with unique substrate specificity.